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ABSTRACT 

This study describes behavioral response — both its 
theoretical specification and its estimation — vhich relates health 
service utilization and expenditures to a nunbejc of variables: 
demographic, psychological, economic, medical, and policy-related. By 
incorporating these behavioral relations into a recently develcpec 
microsimulation model, national anG area demands for health services 
can be aggregated and contrasted for alternative health insurance 
schemes. The study uses data on individuals from the 1967 National 
Center for Health Statistics In^*;^rview Stcdy and attempts to estimate 
the relationship betveen the demand for health services and various 
economic, demographic, and psychological factors. The study is 
composed of six chapters. Chapter 1 reviews the relevant health 
economics literature and dravs inferences from this theory for use in 
the model. Chapter 2 describes previous quantitative demand studies 
vhich make use of microeconomic data bases. Chapter 3 describes the 
derivation of the theoretical context of the theoretical and 
empirical considerations. Chapter 4 discusses the 1967 study used as 
data base. In cha/ter 5, behavioral equations are estimated from this 
data base and the empirical results are discussed. Some concluding 
observations constitute chapter 6. (Author/JA) 
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INTRODUCTION 



The drastic increase in health expenditures in the past few years has 
prompted deep concern araong policy makers about the financing organization 
and delivery of health services in the United States. High costs incurred 
at the federal, state, and local level as a result of such health programs 
as Medicare and Medicaid, as well as a deep concern for the appalling health 
levels of certain segments of the population, have generated strong support 
for a comprehensive national health insurance program. 

The key to a sensible f onr.ulation of national policy in the health 
care area is reliable information about how the beneficiaries of any such 
program will respond to the program. Information concerning the responses 
of the recipients of federal health programs is crucial in order to measure 
'^he overall costs and effectiveness of any proposed national health insurance 
schern; In other words, effective policy decisions in the health area cannot 
l!)e niade without information describing the effect of alternative national 
liealth insurance policies on individual health service demands. 

The purpose of this ^tudy is to estimate the relationships between 
health service demands and a variety of policv parameters. By inrorporat ing 
these behavioral relations into a recently developed micro-simulation model, 
national and area demands for health services can be aggregated and con- 
trasted for alternative health insurance schemes. Tlie Urban Institute 
health utilization simulation model incorporates a modified version of these 
behavioral results in its estimation of the cost and distributional impacts 



ERIC 



of alternative national health insurance plans. 

This study describes behavioral response — both its theoretical specif- 
ication and its estination — which relates health service utilization and 
expenditures to a number of variables: demographic, psychological » economic, 
medical, and policy-related. The basic—and novel — aspect of this estimation 
effort is the use of data on individuals from the 1967 National Center for 
Health Statistics Health Interview Studv (NCHS-HIS) as our data base. 
The NCHS-HIS data set contains demographic, economic, and medical information 
on about i;'),000 persons in 42,000 households. Since this is the first 
study using the disaggregate data from this survey, a critical analysis of 
its content is undertaken prior to our estimation effort. 

Although the health status of any given indiviaual is a result of the 

interaction of numerous factors (environment, nutrition, climate, health 

services consumption, etc.), this study focuses primarily on the demand for 
3 

health services. The study attempts to estimate the relationship between 
the demand for health services and various economic, demographic, and psycho- 
logical factors. Measuring the effect of health services on individual 
health levels is not the conciiru here. Similarly, the effect of nonhealth- 
relatod factors on health levels is not discussed due to data constraints, 
measurement problems associated with these factors, and the narrov^'er scope 
of ti\is study. The effect of these factors on the demand for health services 

T. S^ [36]. 

2. See [34] for a description of the survey questionnaire and the 
data base. The NCHS-HIS is one of three parts of the National Health Survey. 
The survey for 1967 was the last year in which detailed third party payment, 
demographic, medical, and utilization data could be directly related. In 

the more recent surveys the payment questions have been omitted. 

3. We use the terms health services, medical services, health care, 
and medical care interchangeably. Howe^^er, frequently health services are 
defined to include all goods and services affecting health — not merely medical 
services • 
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will hopefully be discerned in the behavioral equations. 

Likewise, except to the extent that they influence the demand for 
iiealth services, factors such as supply are n<-t specifically considered. 
Sone of the issues whicli ;3r^^ beyond the scope oi this study are: the orga- 
nlzativMi of supply, the effects alternative re irobursenent schemes on supplv', 
problems regarding the :^ieasurenient of quality, measuring productivity, etc. 
However, the effect of siipplv on der.and is taken into account in our beha- 
V iortil model . 

ihis study is composed of six chapters. Chapter I reviews the relevant 
liealtfi ccono;:ucs literature and draws inferences from this theory for use 
in our r-ivxlel. Chapter II describes several previous quantitative demand 
studies whicii make use of microeconomic dat^^ bases. These studies include 
the Wvirks of Wirick [3/ J, Anderson [I], Rosett and Huang [30], and Cross- 
man I13J. Chapter III describes the derivation of our theoretical 
model in context of the theoretical and empirical considerations. Chapter 
IV discusses the 1967 N'CHS~HIS data base. In Chapter Y, the behavioral 
equations are estimated from the XCHS data and the empirical results are 
discussed. Some concluding observations constitute Chapter VI. 
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HEALTH DEM.VND THEORY 

At present, tlie Liieory ol health economics from both demand and supply 
points view is in an extrenely primitive state. Tiiis is in large measure 
due to inadequacies in econo:iiic theory to liandle the special circumstances 
surrounding the demand and supply of health services. These include the 
complex multi-party arrangements between consumers, providers and third 
party payment ^rt^ups; imperfect (or a complete lack of ) knowledge on the 
part of the lonsumer; high transaction costs; the high costs of obtaining 
i n f orm^iL ion ; the nonprt^fit stcitus of large segments of the industry; mono- 
poly control in certain parts of the industry due to licensing and certi- 
fication requirements, the interdependence of supply and demand elements; 
supply and demand distortions incidental to alternative third party reimburse- 
ment mechanisms; inefficiencies introduced tiirorgli tlie use of queues as 
nonprice rati^)ning de\'ices ; the public nature of some of the goods and 
services in question (i.e. tlie existence of externalities); the dual investment 
and consumptive aspect^. o\ medical service utilization; the importance of 
::iarki'l versiis nonmarket t i :r;e ; stochastic^ elements in demand due to risk and 
uncertainty; difficulties in r>ieasuring liealth services; etc. 

Recent Health ec canonic researcli has relied increasingly on new 

th.enre t i ca I economic developments. 

Such developm.ents include recent contributions to the theory 
of human capital; transaction costs and uncertainty; house- 
hi^id prt)ductI(Mi <ind the v.ilue of time; technological chan>-ie 
and the process of diffusion of knowledge; interdependent 
utilities; and decision maKin>; in nonmarke*^^ -<^r i ented s»'( f. or*-; 
of the conc^my. [17, p. 7-8] 
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Grossman's [14] [15] approach, to which we now turn, embodies many of these 
theoretical advances. 

The Human Capital Approach 

One of the more rigorous treatments of health theory has been developed 
by Grossman [14] [15]. His model folluws the human capital approach toward 
health. Within the context of this approach, health is treated as o durable 
commodity. An individual inherits a stock of iieallh at birth which dcprec i es 
over his lifetime. This depreciation can be retarded or offset (i.e. the 
health stock can be augmented) by investments in heaitli augmenting services. 
Death occurs when the health stock fails below that level necessarv to 
sustain life. 

Hased on tliis appror^v^h, demands for iho health stock, healtii ]lov, and 
medical services are derived by maximizing tho individual's lifetir.o utility, 
subject to budgetary and time constraints. The ct^nsumption of moditai and 
other goods and services does not directly increase a person's health stock; 
rather, the combination of these goods and services with nonmarket Line 
is tiie factor wliich vie Ids gross profits in ho a 1th and direct ulilitv, and 
these then augment the goods and services wliicii are endogenuous 1 v inrorporated 
int^> tlie individual's intertemporal utility function. 

i...e intertemporal utility function (the individual's lifetime utility 
function, L\ of a typical consumer is defined as; 

(1) u = l; (<*,H^,4.iH^ ci^H^, Zq. Z^, ... Z^) 

where : 

7."Te7n MT1''22 Land [24]. 

ERIC 
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Hq = inherited stock of health 
H| = stock of health in. the i^^ tine period 
= service flow per unit stock^ 

= s'^x^d representing consuniption of all commodities besides 
hoalth in tirae period 

n = len^t.: of life 

[14, p 11-12] 

Net investment in the stock of health is equal by definition to gross 
invcstr.ent r.inas depreciation. That is: 

(1.2) H.^, - H. = I . ~ 8 .H. 

1+1 1 1 11 

where : 

1. ~ gross investment in health in time period i 
^i ^ rate of depreciation of tlie health stock in time period i 

[14, p. 12] 

r,r.>.ss invL'stmeiUs in liealth and the production of other direct utility 
aiigr.LMi t i goods and services are produced by consumers according to the 
! el lowing liousehold production functions: 

(1.3) 1^ = I. (M., 1.; r..) 
v;:iere : 

:i| = redical cire 

= market purchcjsed goods and services that are inputs to thc^ 
production of Zj^ 

T- , T^i = tire inputs 

L. = Stock of human capital"^ 
' [14, p. 12] 



2. Thus, "if were defined as the flow of healthy days yielded by a 
unit of H|, h^ (=<^jHi) would equal the total number of healthy days in a 
give II Vf.ir" [14, p. 14]. Parentliesi zed expression inserted for claritv. 

3. L is intended to represent an efficiency measure of the Iiouseliold 
production process. 

ERIC 
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According to Grossman^ since b^ln r.arket goods and own time are scarce 
resources, they both constrain riio household production process. In the »;oods 
constraint, the present value of earnings income over the individual's life 
cycle plus initial assets is equated with the present value of outlays on goods 



(1.4) 



n n 

i^O (1+^^)^ fr^-UTr— ^' 

where : 

^rai ~ plaice of M at time i 
P ^ = price of X at t i me i 

= wage rate at tine i 
T^^^ = hours of work at time i 
Aq ^ discounted proper tv income 
r = interest rate 

114, p. 13] 

The time constraint posits that all pcss ih le ^uses of time must exhaust 
the total amount available in anv period: 

0-5) T^i + Tu + Ti + Tj. = T 

w' '.*♦/ : 

T = total anu>unt of tin.e available in any period 

^Li ~ tine lost from market and nonmarket activities due tii illness 
or injurv ^ 

[lA, p. 13] 

Solving equation (1.3) for T^^,^ and substituting the resulting 

expr-^'ssion into equaticMi (1.4) vie Ids the single full wealth constraint: 

n n 

(l.h) V ^mi '^i ^ ^i >^i + (Ti + Tr^i + Tii) . . V'^liL^. 
2, -.-^^--^-^ A„ 

(14, p. U] 

4. If \i ^ =<^j}}j^ as defined in footnote 3, then ^ =^ T - h^. 
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By maximizing the intertemporal utility function (1.1) subject to 
conscraints on net investment (1.2), household production (1.3) and full 
wealth (1.6), the equilibrium quantities of Hj^ and ca'^ found. ^ In 
addition, the demand curves for health stock, H^, health flow,<^^H^, and 
medical care, Mj^ , are derived for both a pure investment and a pure con- 
sumption model. In these models, variations in the shadow price of health 
are related to shifts in depreciation rates, market efficiency and nonmarket 
efficiency. 

The mathematical mechanics of solving the above system are not performed 
here, since our purpose is merely to present the "state of the art'* of the 
existing theory. Grossman's empirical estimation efforts based on the math- 
ematical solution of his model are described in the following chapter. 
However, in order to further explore the existing theoretical underpinnings 
of health economics, we will describe some of the theoretical constructs 
employed in previous health economic studies* 

Theoretical Constructs 

Our basic intent in describing some specific theoretical constructs 
and the operational measures of theoretical concepts employed in various 
health economic studies is to isolate these theoretical concepts and their 
measurement proxies. In other words, we are attempting to append some sub- 
stance to the theoretical skeleton outlined above. Perhaps the appropriate 
place to begin is a further discussion of Grossman's work. As discussed 
above, Grossman pays extensive attention to one of the foremost problems 

5. Grossman employs the standard Lagrangian type of maximization 
procedure. See [6]. However, this problem could also be set up and solved 
by optimal control theory techniques. See [5]. 

O 
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encountered in the area of health economics— that of defining and measuring 
the appropriate services and commodites demanded. As Grossman states, 
"what consumers demand when they purchase medical services are not these 
services per se but rather 'good health'." [14, p. 5] In other words, the 
demand for medical services is one aspect of the demand for health. To put 
it somewhat differently, describing the demand for medical services is 
necessary but not a sufficient condition for describing th* demand for "good 
health". The Grossman approach treats health as a consumer durable. Indi- 
viduals inherit a stock of health at birth which depreciates over the life 
cycle but which can be maintained or increased by investment. Grossman 
employs four different dependent variables in attempting to estimate a health 
stock demand, a health flow demand, and the demand for medical services. 
These are: restricted activity days (flow demand); work-loss days adjusted 
for variations in weeks worked (flow demand); the stock of health of the 
individual as measured by the individual being in poor, fair, good, or 
excellent health (stock demand) ; and medical expenditures (medical service 
demand). Each of these variables is then estimated by multiple regression 
analysis from the Independent variables age, education, sex, potential income 
(used as a proxy for wealth), weekly wages, and family size. The family 
size variable is included on the basis of an assumption of complementarity 
of adult health stocks. Although there are many interesting features in this 
approach, the more important considerations in attempting to develop a health 
demand model are: the use of a family size variable, a potential or permanent 
income variable, and a work-loss variable. 

6. See [14, p. 90], Actually four different income measures are 
employed. 
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Andersen and Benhara [2] in a recent study of the income elasticity 
of demand for medical care suggest some additional demand related factors. 
First, the authors make note of the heterogeneity of the demand for alternative 
types of medical services, noting in particular that the income elasticity 
of demand for hospital based physician services is lower than that for dental 
services. In particular, Andereen and Benham employ three different measures 
of medical services, two relating to physician care and one to dental care. 
Physician expenditures are employed as a measure of physician services. 
However, the authors point out that this measure may not accurately reflect 
the quantity of physician services consumed, due to variations in per unit 
price across families (depending on family income), free care available to 
certain individuals (low income, aged, disabled, blind), and regional differ- 
ences in cost; and they then derive a physician use index. Dental expenditures 
are employed as the measure of dental services consumed- The basic model 
employed by Andersen and Benham relates medical care expenditures to income, 
price, quality, demographic characteristics, and preventive care variables. 
Illness level variables are also included in order to explore the relationships 
between illness and permanent and transitory income. 

Uather than reviewin;^ the Andt^rson and Benham results, we shall only 
point out some facets of their analysis that may warrant inclusion in a model 
of the determinants of health service utilization. First, the representation 
of variables in terms of different types of health insurance and free service 
wouJ d appear to be a valuable taxonomy. Second, the suggested use of a 
preventive care variable may be of interest theoretically, if not empirically. 
Third, although the quality variables used by Andersen and Benham arc crude 
(quality is measured by "regular source of care,'* i.e., general practitioner, 
clinic, etc.), the justification for inclusion of a quality index ^^<^uld appear 
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quite real. Fourth, Andersen and Benham further point out that demographic 
variables in and of themselvos do not explain the demand for medical care. 
Instead, they serve as proxy measures for such phenomena as family attitudes 
toward health and the availability of medical services. Finally, Andersen 
and Benhara also cite the importance of a permanent income hypothesis in the 
demand for medical care. 

Feldstein and Kelraan [11] have developed a comprehensive model of the 
medical care sector. They indicate that the demand for medical services is 
primarily a demand for five types of general medical services: hospitals, 
nursing homes, doctors' office visits, outpatient visits, and home care. 
Patient days are used to measure the outputs of hospitals and nursing homes. 
Since the quality and variety of services offered differ among hospitals, the 
authors suggest the use of some index to measure the quality of care. Unlike 
the other medical services, home care is assumed to be an inferior good whose 
demand is negatively related to income and price. The price of hospital 
and nursing home care is postulated to be set to cover average costs, but 
in the other chree services price is assumed to be determined by the inter- 
action of the conventional supply and demand factors. One omission in the 
model is the demand for drugs. 

A 1964 report from HEW [33] provides a comparable breakdown of medical 
facilities utilized by consumers. The report suggests a three category 
breakdown of patient care facilities. These are: 

1. General and special short term hospitals (patient stays less 
than 30 days) ; 

2. Long tern institutions (mental and chronic disease hospitals, 
nurs ing home'^) ; 
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3. Ambulatory care facilities (medical care supplied to non- 
hospitalized patients) . 
The report further suggests the classification of hospitals a^^d long term 
institutions (1 and 2 above) by ownership-sponsorship approvals and accre- 
ditations, size of facility <,beds) and occupancy rates, and special services 
available. Although these factors pertain largely to supply side consider- 
ations, they may have some important effects on demand. The report further 
suggests that hospital care can be measured in terms of admissions (or 
discharges) of bed patients, hospital days of care, and distribution of cases 
and days by length of stay. Returning to the demand side, the report suggests 
ascertaining utilization and price data on the following manpower facilities: 
physician's services, dental services, general hospital care, drugs and 
appliances, and other miscellaneous services. The above categorizations of 
health care facilities and utilizations may provide some insight in specifying 
the dependent variable (s) in our model. 

The most recent and comprehensive treatment of the medical sector is 
provided by Yett et ai. [38]. They specify a complete model of the medical 
sector postulating numerous relationships between the supply and demand for 
health services, health manpower, and health education. Because of the size 
and complexity of the model, only certain aspects of it can be discussed here. 
The authors point out that the two most important factors regarding the 
demand and supply of medical services are: 

(1) the complex multi-'party arrangements characteristics of 
the transactions in health services markets (especially 
those for inpatient care) ; and 

(2) the general lack, and/or high cost, of information avail- 
able to the consumer regarding the nature, quality, and 
often even the alternative prices of the output he is 
considering buying. 

[38, p. 50] 
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The authors point out that insurance reduces substantially the cost: 
of care for those services covered and that the reimbursement methods have 
varying incentive effects on the suppliers of medical care. Another aspect 
of the health market is the possibility of substituting one type of health 
service for another. Additional factors that affect the demand for health 
services are: marital status (measuring to some extent the availability of 
home care), the cumulative effects of unmet needs on the poor and certain 
minority groups, and residence (measuring the access ib J 1 ity of health in- 
formation and services) • Although Yett et al. provide a disaggregation of 
health facilities comparable to the HEW classification outlined above, they 
also suggest a far simpler breakdown in terms of three types of facilities: 
doctors' offices, hospitals, and nursing homes. In studying the possible 
impacts of alternative government health policies, they point out the salient 
fact that increased Medicaid coverage may lead to increased demand for medical 
services which impose costs through higher prices on those individuals not 
enrolled in the program. In addition, the increase in Medicaid coverage may 
create demands for different types of health services according to the lit^alth 
characteristics of recipients. 

Several additional factors that should be considered in a health utili- 
zation model are the effects of paid sick leave, manual vs , white c.^llar 
occupations, family conditions, and group attitudes toward illness. The 
interdependent nature of demand and supply in the medical service.^ area, 
both in terms of the priysicians' influence on the patients' decision making 
and the locational effects of facilities (the demand for most medical services 
is local), is an important aspect of an individual's demand for medical services, 

7. See [12, p. 161] . 
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In a slnilar vein, demand models for medical services should take account 
of consurript ion compleT.entar i t ies (and subs ti tutabilities) between alternative 
types of medical services. Of further interest is the fact that an indi- 
vidual's stock of health is partially predetermined by heredity, environmental 
factors, and the consumption of non-health related goods and services. 
Employing Gros8man*s notation, this implies that depends not only on 
investments in medical care, I,., and depreciation but also on the consumption 
of other non-medical commodities. 

Given the tremendous importance of health insurance as a price component 

in the demand for health services, we will now discuss some of the theoretical 

8 

and structural aspects of health insurance. 



Theoretical Basis for Health Insurance 

The purpose of health insurance is the sharing of risks. According to 

Arrow, "there are two kinds of risks involved in medical care: the risk of 

becoming ill, and the risk of total or incomplete or delayed recovery," 

[4, p, 959] Neither of these risks can be completely covered by insurance. 

If vvc assume both that individuals are :isk averters and that the individual's 

r.cdical risks are independent, then hec 1th insurance provides a means of 

pv>olin,; risks, tiiereby reducing the ex^ii-cted risk to any individual. To put 

til is in Arrow's more precise terms: 

It follows from the assumption of risk aversion that if an 
individual is given a choice between a probability distri- 
bution of income, with a given mean m, and the certainty of 
income m, he would prefer the latter. Suppose, therefore, 
an agency, a large insurance company plan, or the government. 



S. See [8] and [27] for detailed theoretical discussion of national 
iicaitii insurance. 
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stand ready to offer insurance against medical costs on 

an actuarially fair basis, that is, if the costs of medical 

care are a random variable with mean m, the company will 

charge a premium m, and agree to indemnify the individual 

r or medical costs. Under these circumstances, the individual 

will certainly prefer to take out a policy and will have a 

welfare gain, thereby. [4, p. 959-60] 

National health insurance on the other hand is a social risk-sharing 

9 

mechanism that is financed and organized nationally. 

Structural Features 

Four interactive structural features generally describe a typical health 

insurance plan. These features are the benefit coverage, premiums, deduct- 

10 

ibles, and copayments (coinsurance). Benefit coverage can be described 
by two parameters: type of medical service covered, and amount of (limits in) 
coverage. The amount of coverage for any particular service can be specified 
in terras of expenditure limitations or utilization limits. The benefit 
coverage is an extremely important aspect of any program since, as Pauly 
states, "it determines both the co!-;t and the attractiveness of the insurance 
package.'* [26, p. 9] Premiums are generally set to cover the actuarial value 
of the benefit package. Once the premiums have been paid, they have no effect 
on either the average or marginal price of medical services. Consequently, 
it is doubtful that premiums can promote proper use of medical facilities. 

Deductibles and copayments affect the average and marginal price of 
medical services and hence affect medical facility utilization. Deductibles 
and copayments have often been used to eliminate the "moral hazard of 
insurance". In an optimal insurance policy, the desired situation is for 

9. See [8, p. 2] . 
10. See [26] and [28]. 
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the Individual to have no control over the event against which he has 

insiirc'd hir.^sclt. Un 1 o r L una te 1 y , this is practically never the case, espe- 

oiallv in medical service utilization. "This ' moral hazard ' , in which 

tfie presence of insurance affects the likelihood of the occurrence of the 

insured event, arises because insurance of the usual type lowers the user 

price of care, thus stimulating increased private demand." [26, p. 4] 

Deductibles attempt to guard against this contingency by requiring tiie 

individual to absorb all medical costs up to a certain point. Once the 

deductible amount has been paid, deductibles have no effect on the (marginal) 

price of medical care. Thus a deductible affects the average price of 

medical care but not the marginal price above the deductible limit. Below 

the deductible limit, the market price for medical services determines the 

average and marginal prices. Deductibles can be used selectively to promote 

or discourage utilization of various types of medical services. Copayments, 

like deductibles, can be used to encourage or discourage utilization of 

various services. They generally require the individual to pay some fixed 

a:riount [proportion] of liis medical expenses. Hov/ever, copayments affect 

the marginal price of medical services. Copayments would appear to be a 

somewhat more effective device to promote allocative efficiency, since 

unlike deductibles they affect the price of medical services throughout 

the tMitire continuum of use (above the deduct ib le ). ^ 

Tiie price effects of the provision of insurance and its basic structural 

cc::iponents •>f copayments, deductibles and limits can be demonstrated 

grapiiically . For simplicity, we assume that M is the only medical service 

11. A distinction is made between copaymenf: and coinsurance; the former 
being an amount and the latter being a rate. Thus, a copayment is a fixed 
amount of the bill above the deductible which must be paid >y the individual, 
while coinsurance is a percentage of the bill r.bove the deductible which 
must be paid by the consumer. 

ERLC 
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available and that Y represent all other goods and services. Let PA be 
the original budget constraint whose slope is the ratio of the price of 
medical care to the price of all other goods and services. 

In case I, we assume that without insurance the consumer's budget 
constraint is PA. The budget constraint is altered to PK3 by providing 
an insurance policy with a deductible operative up to OD units of service 
and with complete coverage for all medical services above this deductible. 

In case II, introduction of an insurance policy with copayrr^.ents , but 
without deductible or limits, rotates the consumer's budget constraint l ror. 
PA to PC, indicating a decline in the medical service price relative to tlie 
price of the other goods. In case III, introduct ic^n oi an i n:-.i r^ir, . i- y:-]:," 
with a deductible up to OD units of service ^md copavrients theri.iiur rt^>!:^ls 
in the new budget contraint PEC. In otht-r words, as lor>\ is lIu- tiediw t i U- 
limit has not been reached the individual will beliave as if lu- had no insuranrc 
however, at point E a new budget constraint determined by tho lmIcvI o\ tiic 
copavment on the price of medical servients is ope r .1 1 i vt.- . The s"-.tlUr tiu 
copaymenl provision, the greater is tlie shift outward and tvi t^u ri^:iiL o! 
the TC portion of the budget constraint wiiich in t!ie lirut oi" no . ,>p,iv:-,K-r.i 
EB in case 1. in case IV, the combination of a deductible up to iiD, .1 - - 
payment from UD to OE, and no coverage above t)E , results in tlio ron> o: ^ • 
facing budget constraint PEFC. In this case the slope of tlie -o-neiu 
being equal to the slope of tlie PE segments indicates that ttie oons(r^er Moi s 
the same price ratios above the limit as he did when he had no insurance or 
when he was in the deductible range; however, he would be better off (VG 
indicates a larger budget than PA) to the extent that insurance in tiie DE range 
leaves him with more income than he would have had if he were withc^ot insurance 



1^ 



Case I 



Case II 



Insurance ccvers ail utilization of 

r.edical services above the deductible 

of CD units. No copaynentL, or lir.its 
on coverage. 



No limitation on Coverage, No 
Deduct ib le ; Copayments required 
through entiro range of use. 





Case III 



Deduc t iblL up to OD; Copayr.ents 
the realtor; N'o linits. 



Case IV 



Deductible up to OD; Copayments 
from OD to the lirnit of coverage 
at OL. 
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The above discussion is somewhat incomplete for two reasons. First, 
by its reliance on traditional de.niand thoorv .uid its concommi tant assumptions 
about constant prices (marginal ^ average price), tiie el feet of deductibles 
on (average) price is not adequately taken into account. Second, the effects 
of deductibles, copayments, and limits on utilization have not been explored 
since we have not imposed indifference curves on the budget contraint 
diagrams, nor have we shown utilization changes as a result of alternative 
insurance features. This, however, has been a deliberate omission. Since 
any measured utilization changes would result from assumptions about the 
slopes of the relevant curves (budget constraint and indifference curves), 
the resultant measured income and substitution effects would be a result of 
so many fcictors that it would be diffit^ult to partition those effects iietween 
insurance components and preference valuations. Thus, although the above 
discussion is far from complete, it would appear to be a reasonable approach 
in simply identifying the price effects of the provision of health insurance 
and its embedded structural features. 

Summarizing the above infci'n'ation a'oout the health market leads to tlie 

following suggestions. First, the demand for health should be specified 

in terms of the demand by individuals for the various medical services, such 

as doctors* office visits, hospitals, and nursing homes or, if the data permit, 

the TTiore disaggregated version of these facilities as specified by HFW, 

12 

or tlie breakdown- suggested by Kelman and Feldstoin, Second, care must be 

taken in measuring each of these types of service in terms of the appropriate 

12. If certain medical services are thought to be complements or 
substitutes for other medical commodities, then the prices of these services 
should be included in the demand equations for the latter commodities in 
order to obtain the cross-elasticity of deruand . 
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units. Third, t'ne interdependence of demand and supply factors in terms 
ui h^>ih Joratir.ul, and physicians' advice factors should, if possible, be 
LiKcn into .iccouni . Fourtli, some kind of permanent and/or transitory income 
c^>niponent (s) should he incorporated into the model. Fifth, a family size 
variable should be employed as a partial measure of home care and as a 
representation of the complementarity of family health needs. Sixth, in 
attempting to assess the inpact of alternative policy formulations, there 
shoul i be an examination of the opportunity costs in terms of price changes 
and supply clianges. Seventh, if possible, it would be of interest to determine 
tile effect of a preventive care variable. Eight, indices should be developed 
wiiorvvLV feasible to take account of qualitative differences in mtdical 
s^- r\ 1 . Mntn, demographic varaiables may measure the cumulative effects 
vM* prc'v'iiHis unmet iiOcilth needs in addition to current demands for health. 
Tontti, the subs t i t ut ab i 1 i ty (and compleinentar ity) of different types of 
health rare sliould be taken into account by computing the appropriate cross- 
es List i^ity measures. Eleventh, variables representing work loss, occupation, 
p.iid sii^k leave, and group attitudes toward illness may help to increase tlie 
explanatorv power of any such model. Twelfth, health insurance coverage as 
represLnt L'li !jy the structural parameters of premiums, copayments, limits, 
<ind deduriihles is an ii-portant determinant of the price of medical services. 
(TiK'-e denand components art* sum.marizcd in tabular form in Chapter III.) 
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CHAPTER IT 

REVIEW OF FREVTOl'S EMPIRICAL ESTI>UTION EFFORTS 

This section ot the analysis reviews four previous estimation studies: 

CiriiK [27], Anderson Kosett and liuang [30), and Grossinan [14]. These 

in.ilvsL's .ire ciiosen i'or three reasons. Firsts they all ir.ake use of micro- 

\'4^n.^':no d.jta [-)ases. (In other words, the individual or the family is the 

visio unit <M <>[vservat i cni in each of these studies.) Second, each of these 

^t;idic-'^ L-rnplovs sini;K' oqcjation models and analysis of variance neasurement 

1 

L iu.t's ufwt.i .:rc also tnploved below in our behavioral estir.ates. 

:i;rd, ti^ese studios o-:phasize the effect of several other factors in 
iddiiion to privo ^jn individual medical utilization. 



1 1 L i r i cjv _St_ud\' 

Trio Wirick studv is based on a 1958 multi-stage area probability sample 
r 2v50G houseiv^Ids in 'li c'h i^^a.i . After some screening, the final sample 
omplovcd bv a i rick contained responses for about 3,500 individuals in 1,^^00 
.ami lie.-.. Tiiese data v^*ere empl o;^'od to determine the factors that influence 
:k- dvr-and f^^r medic-ai care, both at an a;^;gregate and at a disaggregate Kvu 
\t the aggreg.ire levt^I, U'irick attempts to explain the demand for total 
?.odical care measured bv total medical expenditures; and at a disaggregate 
level, he- attem^pts to explain tne demand for hospital care, doctor care, 
Jt-ntiil care, prescribed medicine, and other expenses. Hospital care is 

1. (^ijr staListi( j] r*.^ ibodt^ 1 oi:;v is discussed in Chapter V. 
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measured as the number of days in a hospital during the past year. 

Doctor and dental care are measured by the number of visits during the 

past year. Prescribed medicines and other expenses are measured as the 

actual ;^mounts spent. 

The basic theoretical model postulated by Wirick attempts to explain 

each of these medical care demands for individuals in terms of five components: 

physiologic need, realization of need, resources, motivation, and ' availability 

of service. Age and sex are always employed to represent physiologic need, 

but the variables employed to represent the other demand components depend 

on the particular medical service that is being "explained." Table I below, 

which is reproduced from Wirick, contr.ins a list of these variables, 

2 

Employing a modified analysis of variance technique, Wirick found 

that " ... variance in different components of medical care was often explained 

by the same predictor but that the importance of predictors still varied 

considerably from component to component," [1, p. 12]. Another interesting 

result is that the disaggregated component equations on the whole contributed 

2 

to no great improvement in explanatory power in terms of higher R than did 
the aggregate equation. Therefore, from the point of vievo of predicting 
medical expenses, the aggregate equation performed as well, if not better, 
than the disaggregated compunentb. Hovoever, as Wirick himself points out; 
"predictive ability of the equation is not unimportant, but a set of equations 
that gives no improvement in predicting total expenses can give an improved 
understanding of the composicion of demand. In a sense . this represents an 
improvement on predictive ability beyond that shown by R"." 

2. See [31]. 
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The actual results obtained by Wirick suggest the following: 

1. Only two need factors (maternity and age) out of 17 variables 
provide any appreciable reduction in the unexplained variance 
for total medical expenses. None of the economic variables were 
significant (R'^ = .15) . 

2. Two stage estimating procedure is employed for the hospital care 
(days) component. The significant variables were age, prescribed 
medicine, receipt of public aid, and size of community. (R^ = 
.082 for the first stage and .127 for the second). 

3. The primary explanatory variable for physician care is number of 

days in the hospital, indicating a joint dependency between 

2 

hospital days and physician care (R = .158). 
A. Dental care is best explained by number of doctor visits, age 
and family income (R'' = .236). 

5. Prescribed medicine expenditures are best explained by number 

2 

of doctor visits and age (R - .193). 

6. Other medical expense is best explained by age and number of 

2 

days in the hospital (R = .146). 

Several observations regarding the above results are apparent. First, 

2 

part of the reason for the relatively low R 's is the large number of non- 
users of the various components of health care. A second observation 
regarding the joint dependencies of several endogenous variables suggests 
the appropriateness of a simultaneous equations approach. A third obser- 
vation is that "... the resource variables, although playing some role in 
each of the component equations except that of other medical expenses, 
generally played only a minor role — contrary to expectation and to the 
results obtained in other studies." [37, p. 343). Fourth, the author suggests 
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that need and resource variables should be specified as precisely as 
possible. In particular, Wirick suggests the use of physical conditions 
as a measure of need, instead of the age and sex proxies. 



The Andersen Model 



The Andersen model is based on a 1963 nationwide survey of 2,367 
families conducted by the Health Information Foundation and the National 
Opinion Research Center .(NORC) of the University of Chicago. unlike the 
Wirick study, the Andersen study attempts to measure family rather than indi- 
vidual demands for health services. Andersen posits that family health 
demands are a function of a sequence of three components: predisposition, 
ability to obtain services, and need. "Use is dependent on: 1) the 
predisposition of the family to use services; 2) their ability to secure 
services; and 3) their need for such services." [1, p. lA]. The subcom- 
ponents of the predisposition element are family composition, social 
structure, and health beliefs. The family's ability to secure services, 
the enabling component, is subdivided into family and community resource 
componetits. The need variable is disaggregated into illness and response 
subcomponents. These components are represented diagrammatically by Andersen 
as follows : 



jPredlspos ing 



Enab ling 



Need 



Use 



Family Composition 



Family Resources 



Illnesslj 



l|Social Structure 



fiealth Beliefs 



I Co mmunity Resources Response 



Source: Ronald Andersen, A Behavioral Mod el of Famil ies' Use of Health 

Services (Chicago: Center for Health Administration Studies, 1968), 
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As his basic unit of measurement of family use, Andersen derives a 
homogeneous index of health services utilization. Employing the same 
analysis of variance techniques as Wirick, Andersen found that the need 
component (especially the disability day variable) explained the largest 
proportion of the variation in total health service utilization. The enabling 
component variables (health insurance, welfare care, and regular source of 
care) explained only a relatively minor amount of variation. Disaggregating 
his utilization index into hospital, physician and dental use, Andersen is 
able to explain 27, 47, and 19 percent of the variance in utilization res- 
pectively. Once again, the enabling components explained little of the 
variation in all three kinds of services. The variation for the hospital 
services utilization was explained largely by age of youngest member, a pre- 
disposing component, and disability days, a need component. For physician 
services, family size (a predisposing component), disability d-iys and seeing 
a doctor for symptoms (need components) accounted for most of the explained 
variation. For dental services, employment of main earner, education of head, 
and family size (predisposing components) accounted for most of the explained 
var iat ion . 

In concluding his analysis, Andersen cites several possible modifications 
that might lead to better predictions. First, he suggests use of a clinical 
measure of need as opposed to a family reported measure of need. Second, 
improved measures of family resources, su^h as permanent income and type of 
insurance, are suggested as possiblt^ modifications to improve explanatory power* 
Third, Andersen suggests that since some studies indicate that final decisions 
in the health area are made by the wife, responses of the wife rathur tiian the 
family head may lead to more accurate survey information. Finally, specific 
ir.casurcs of the community in vv/hich the family lives are also proposed as 
^ improvements to his basic behavioral model, 

erJc t. \see [J ,i)7rTr-ior 
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The Rosett an d Huang Study 

Tlie Rosett and Huang study is an extremely ambitious attempt to 
estimate changes in medical expenditures resulting from alternative 
insurance plans. It is nore computationally complex than the Wirick and 
Andersen studies and is undertaken with a rather different objective. Thus, 
while Wirick and Andersen attempt to determine the behavioral motivations 
behind the demand for medical services, Rosett and Huang are more interested 
in prediction than explanation. The data employed by Rosett and Huang are 
from the Bureau of Labor Statistics 1960-61 Survey of Consumer Expenditures. 
The survey contains data on 13,728 urban and rural U.S. households. Since 
the dat-'^ only cover household expenditures on premiums and direct medical 
payments, the authors must derive household data on the benefits paid by 
insurance companies. By grouping households together and performivig a 
series of complex adjustments, the authors derive a data series on household 
medical expenditures paid by the insurance companies. Rosett and Huang 
employed Tobin's probit regression model (to reduce variance introduced by 
a large number of zero expediture households), and then estinated two equations 
to predict medical expenditures — one for insured households, and one for 
uninsured households. Both equations present as independent variables house- 
hold income, dental expenditures (as a measure of aversion to pain), and a 
series of demographic variables. In addition, the insured household equation 
includes as an independent variable the proportion of household expenditures 
that are paid (reimbursed) by the insurance company. Assuming perfectly 
elastic supply, tliese equations are then employed to compare reimbursement 
and indemnity insurance and to predict medical expenditures under alternative 
assumptions of insurance coverage (including deductibles and the assumption 
that uninsured households will behave like insured households once they are 
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given insurance) . 

A review of Rosett and Huang's empirical results is tedious and of 

questionable value for our objectives > and we shall therefore only review 

their basic methodological contributions which relate substantially to our 

behavioral estimates and to any forecasting which might be done with our 

estimated equations. First, the use of Tobin's probit regression may be of 

value in any estimation*ef forts involving medical data bases containing 

large numbers of zero users. Second, the assumption of perfectly elastic 

supply is also necessary in our model (if we are interested in predicting 

^gg^^^g^^^ expenditures) since we lack the requisite supply data to set up a 

multi-equation interactive system. However, we agree with Rosett and Huang 

who justify this assumption: 

Of course, we do not believe that the supply is perfectly 
elastic, nor do we believe that under a national medical 
insurance plan expenditures on medical care would double 
or triple. We think of our estimates as providing a fore* 
cast of the excess demand that is likely to obtain under 
various national medical insurance plans and of the 
consequent market pressure that will require administrative 
control . 

[30, p. ]] 

Third, in order to predict aggregate behavior from the individual behavioral 
responses, the assumption that uninsured households will beliave in the same 
manner as insured households once they are given insurance must be employed 
in our model, given the form of the 1967 NCHS . (In order to simulate deduct- 
ibles, Rosett and Huang also assume that insured households behave in the 
same manner as uninsured households up to the deductible limit.) 
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The Grossman Model 

Grossman, like Andersen, employs the 1963 NORC sample; however, unlike 
Andersen, his basic unit of observation is the individual rather than the 
family. Demand curves are estimated for the health stock (H^) , health 
flow (<frj^H^), and medical care (M^) . The health stock variable is represented 
by a variable indicating whether the individual considers himself to be in 
poor, fair, good, or excellent health. Restricted activity days and work- 
loss days corrected for weeks worked are each used as measures of health 
flow. Expenditures on medical services are employed as the measure of 
medical care in the medical care demand equation. The independent variables 
in each of the demand equations are the individual's age, education, sex, 
weekly wage, fanily income, and family size. Since variations of the income 

variable arc employed, five demand equations are estimated for each of the 

4 

four deper.dent variables. 

The empirical results are generally in harmony with those of the previous 

studies. In the stock demand equations, each of the five income measures 

employed was R" = .17. In the flow demand equations, when flow demand is 

2 

represented by work loss days corrected for weeks worked, the R ranges 

between .07 and .08; and when restricted activity days represent flow 

2 

demand the K" ranges between .05 and .06. In the medical care demand 
equations J the ranged between .05 and .08. The age variable is negative 
and statistical^/ significant in all the health stock and health flow demand 
equations. In the medical care demand equations, the age variable is, as 
expected, positive and statistically significant, while the education variable 
is positive but not statistically significant. The wage variable is 
A, One variation excludes the income variable. 
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positive and statistically significant in the nedical care dcnand equation. 
Tlie income variable is generally negative, hut sometimes it has a small 
positive value and is occasionally statistically s ign it" . leant in the health 
stock and flow demand equations, while the income coefficients are always 
positive and statistically significant in the medical care demand equations. 
The sex variable is negative and usually statistically significant in the 
health stock demand equations, both negative and positive, but not statis- 
tically significant in the medical care demand equations. The lamily size 
cot'ff icients are negative and not statistically significant in the health stock 
and nedical care demand equations, and positive ^nd usually significant in 
the health flow demand equations. 

In summarizing the results from these four studies, several observations 
seem warranted . ?'irst, none of the studies is able to explain a significant 
amount of the variation in medical service utilization or expenditures. 
Second, need factors sucii as age and sex generally appear to be the most 
important explanatory factors. lliird, although the studies tend to differ 
somewliat in their objectives (and hence in the emphasis placed on certain 
variables), they are fairly consistent in suggesting the variables which should 
be included in. fut\irc studies. Tliese would include: age, sex, race, income, 
family size, percent of bill covered by insurance or other third j\irlies 
(welfare, veterans administration, etc.), education, residence, other need 
measures such as maternity status t^r phvslcal conditions, occupation, attitudes, 
etc. Fourtii , the studies suggest the use of special statistical tecliniques, 
suuh as probit analysis, ind ic.i o the possible presence of non-linearities 
ill tile da la. 
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CHAPTER III 
THEORETICAL MODEL 

Our theoretical model is based on traditional consumer demand theory and 
the prevailing healtii demand theory outlined in tlie previous two sections. 
Tlie demand for health services is functionally related to price, family re- 
sources, tastes and preferences, needs, and supply components. This taxonomy 
differs somevliat i rom traditional consumer demand theory in three ways. 
First, the usual taste and preference category is disaggregated into two 
categorit's: one representing the u.-;ual taste and preference com.ponents; and 
the sc».ond representing need, which, as discussed below, is a special cir- 
cumstance arising in medical situation. 

The second basic difference from traditional theory is the incorporation 
of a supply component directly into the demand equation. As discussed above, 
there are two reasons for this. One, a supply component should be included 
in order to allow for tiie possibility that the physician is actually tlie 
de facto demander of most medical services. Two, a supply measure should 
be included in tiie demand response in ordei to account for the effect of supply 
constraints on demand. In otlier words, data on medical service usage reflect 
satisfied effective demand (sometimes called utilization) as opposed to uncon- 
strained effective demand. To a large extent, direct inclusion of a supply 
variable in the demand equation is necessitated by the usual data constraints 
which preclude specification of a simultaneous equation mt^tiiod. Of course, 
to the estent liiat supply is actually inelastic in the short run, a s imul tanocMis 
equation approach may be unnecessary. However, if the behavioral equations 
^ -^re to be employed to make long-run predictions, a separate supply equation 
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would be desirable. 

The third r.odif icat ion of the traditional theorv is the omission of 
the prices of other goods and services. Since requisite data on the prices 
of other goods were unavailable, we followed the usual procedure in cross- 
section studies of assuming that these prices can be taken as given (assumed 
constant). Unfortunately, this exclusion precludes, the estimation of 
cross-elasticities of demand. 

The above modifications of traditional demand theory are discussed 
below in conjunction with a detailed disaggregation of the basic demand 
components suggested by the existing health economic theory. Table 2 contains 
this taxonomy. 

Behavioral Response Components 

Need : The level of need experienced by an individual is a major deter- 
minant of his demand for health services. However, the level of need perceived 
(felt) by an individual may differ greatly from his actual (real) need. 
Indeed, witliout some obvious symptoms such as pain, injury, raslu etc., the 
individual may have no perceived need at all even though he has some actual 
need, in most cases, the actual need for medical services is identified 
through an interaction between patient and trained medical practitioner. 
It is the latter who generally identifies the. individual's actual need. 
(For example, although a poor person may not feel well, his p»"rceived need 
probably differs greatly from his actual need due to the cumulative effects 
of unmet needs. These needs whether properly appraised or not by the indi- 
vidual are then an integral component of that person's demand for and 

1. For simplicity, we shall also abstract from tlie quality problem by 
assuming that quality differentials are reflected in the price of the service. 
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Table 2 



Health Demand Cor»ponents 



Price 

1. Inourance Coverage 

a. DeducCibles 
a. Coinsurance 
r. Limits 

d. Premiums (Paid by Employer) 
(Paid by Self) 

2. Free Cnre 

3. User Charges 

4. Opportunity Cost 

(Paid sick leave, value of time) 

3. Availability of Huiae Care 



Reso u rces 
1 . Income 

a. Tempor.^ry 

b. Permanent 

2. Assets 

a. ^\bility tc» Oot.^in Loans 
h. Savings, Stock, Real 

Estate, etc. (Wealth) 



Supply 

1. Physician/Population Ratio 

2. Hospital Beds/Population Ratio 

3. Geographic Distribution 
(concentration) of Doctors and 

Hospitals . 



Needs 

1 . Perceived Conditions 

2. Actual (Sex, age, race 

a. Accumulated Unmet Needs 

b. Preventive Care 

3. Complementarity of Family Health 
Needs 

4. Occupation (White collar vs. Blue) 

5 . Industry 

Tastes and Preferences 

1. Economic 

2 . Psycho logical 

a. Attitudes (individual and group) 

3. Demographic 

a - Education (head and individual) 

b . Residence 

c. Religion 

d . Sex 

e. Age (head and individual) 

f. Race 

g. Life Cycle 

(1) Marital status 

(2) Family size 

(3) Ages of children 

(4) Number of children 
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utilization of health services in either a consumptive or investment context. 
One problem regarding the inclusion of need in a model is its unit(s) of 
measurement. The measurement of need whether perceived or actual and the 
differentiation between these aspects of need are difficult problems. The 
most precise r^easure of need is the actual physical condition attributed to 
the individual as measured by some established medical coding scheme, such 
as the International Classification of Diseases. The basic problem in using 
the physical conditions reported in survey type data it^ that those individuals 
with no utilization and no physical conditions reported may in fact have 
some actual need despite the absence of perceived need. Making health resources 
available to these individuals either indirectly tiirough the provision cf 
health insurance or directly through the provision of services could lead to 
large increases in the utilization of health services. Since federal lie ilth 
policies are ideally concerned with satisfying actual rather than perceived 
needs, the use of the survey data described above would undoubtedly lead 
to vinderes timates in the demand and utilization of b.ealth services. One 
po.s.bIble solution to tliis problem is the use of data derived from actual 

2 

physical examinations of the entire sample by trained medical personnel. 

Because of the above mentioned problems with physical condition data, the 

indicators of need generally employed are age, sex, and race. In addition 

to these, family sLz^ measures (family size, number of children, etc.) serve 

as indicators of the complementarity of family healtli needs. Industry and/or 

o^<^upalion classifications also affect an individual's need for healtli 

'services (hazardous occupations, etr.;. T[ie number of physician visits bv 

the individual in the past twelve months is another measure of need. Previous 

2. The Health. Examination Survey satisfies these criteria. Unfortunately, 
the sample size is relatively small. See [35 j. 
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preventive care Is another factor affecting need. The Individual's education 

level is frequentlv used as an indicator of such care« (It is also a measure 
of tastes, as are fanily sire and nun±>er of children). 

Tastes and Preferences : An individual's tastes and preferences are 
another determinant of his health service utilization. Tastes and preferences 
are determined by the sirr.ultaneous interaction of a myriad of economic, 
psycliological and demograrhic factors. The most important economic variable 
would be either individual or family resources. Although resources in and 
of themselves affect utilization directly, they also influence tastes ."^nd 
preferences. Psychulogic al factors such as individual and family attitudes 
toward health interact with numerous demographic factors in determining an 
individual's tastes and preferences. These demographic variables include 
education, residence (SMS^\) , religion, sex, age, race and family cycle 
variables such as marital status, family size, number of children, ages of 
the children, age of the family head, and the education of the family head. 

Resources : Fanily (or individual) resources are another factor affecting 
utilisation and demand of health services. Several studies ([1], [2], [lA], 
[37]) have indicated that a family's or individual's total resources (and/or 
permanent income), defined as actual or potential command over resources, 
is the relevant income concept. This concept embraces both temporary and 
permanent income, wealth (savings, stock, real estate, etc.) and the ability 
to obtain loans from friends, relatives, or institutions. In addition, various 
components of family income such as individual earnings and wage rates serve 
as indicators of the opportunity cost of an individual's time, an important 
and often neglected price component. 
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Price ; The price component of our behavioral model is conceptually 
the simplest: to specify. Assuming medical services are normal goods, one 
expects the demand for health services to be inversely related to price. 
From an operational point of view, however, specification of a price for 
medical services is quite difficult. The actual price an individual pays 
for medical services is determined by at least three basic components: 
a direct monetary component, a time component, and a non-pecuniary illness 
component . 

The direct monetary component of the price faced by an individual is 
determined by insurance, the market price of the service, the availability 
to the individual of free care (from the provider or at home) and transport- 
ation costs. The existence and level of an individual's insurance coverage 
are probably the most important determinants of direct monetary costs. The 
decision to buy insurance depends on premium levels, individual risk aversion 
preferences, and numerous other economic and demographic factors. (Of course, 
the insurance may also be provided by the individual's employer.) Once an 
individual has obtained an insurance policy, the- actual level of coverage 
depends on the limit, copayment and deductible features of the policy and 
the actual prices charged by the providers of medical services. Two other 
factors affecting the direct monetary price are the willingness of providers 
to give free care (or care at lower prices) to the indigent and the avail- 
ability of home care as an alternative to market provided care. Another 
direct monetary price determinant is the transportation costs an individual 
faces. The greater the distance which must be travelled to the health 
facility and the less efficient the local transportation system, the greater 
the monetary transportation costs. (These factors also af .;ct the time costs 
discus^ ^d below.) 
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The second basic component of the effective price faced by an individual 
is the value of the time (opportunity cost) used in obtaining care. This 
is to a large extent determined by the individual's valuation of his time 
as determined by his wage rate, availability of paid sick leave, and his 
non-market activities (value of leisure, household production, child care, 
etcO> Time costs may be appreciable when significant amounts of time are 
spent recuperating from an illness, waiting for service at a medical facility, 
or in transportation (exclusive of monetary transportation costs) enroute 
to the facility. 

Nonpecuniary illness factors also determine the price that an individual 
pays for medical services. These factors are primarily reflected in the 
physical pain, limitatiui s of activities, psychic dis-utility accompanying 
most illnesses (and/or preventive procedures) . 

Capturing the effect of these three basic componeuts of effective price 
is beset by difficulties. At least four basic problem areas can be identified 
with regard to representing the price components in a behavioral health 
demand model. These are: measurement problems, data limitations, behavioral 
uncertainties, and statistical problems. The first three problems relate 
to the appropriate specification cf the price variable while the last relates 
to the estimation techniques employed. Measurement problems occur because it 
is almost l.iiposslhle to measure (Quantitatively or qualitatively the non- 
pecuniary illness component described above with sufficiency accuracy. Data 
limitations inherent in varying degrees in most health surveys limit the 
ability to include some of the quantifiable components of price. Uncer- 
tainties as to thr proper behavioral relationships between the price components 
tfiemselves and the other components of the model further confound the problen 
of appropriate specification of the price component. Lastly, statistical 
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problems resulting .ro:n Interrelationships among various components of the 
model (multi-col 1 inearity , serial correlation) as well as various statistical 
biases (aggregation bias, simultaneous qquations bias, etc*) may lead to the 
estimation of erroneous behavioral relationships. 

Due tc these limitations, certain price variables are omitted from 
most behavioral estimation efforts, and crude proxies are used for others. 
Since nonpecuniary illness costs are seldom measurable, they are omitted 
from the demand model. Ocass ionally , if good data are available on the 
physical condition of the individual, the conditional code may serve as a 
proxy tor this aspect of price. Unfortunately, a great deal of variance 
exists regarding type and intensity of illness, even for the rather detailed 
International Classification of Disease (ICD) codes. Medical surveys seldom 
reveal any information about time costs. Frequently, the individual's 
wage rate is used as a proxy for such costs under the assumption that the 
higher the wage rate, tlie higher the opportunity cost of time. The monetary 
price component is usually the most readily available and easiest to represent. 
However, transportation costt*, the cost of the piemiums (and who pays them), 
and the insurance coverage limitations are seldom available from survey data. 
This precludes endogenous determination of the decision to obtain insurance 
(as opposed to the effective price an individual faces because he has 
insurance). In some instances, available price data include information on 
the total bill and the amount of this bill paid bv third parties. It is 
usually not possible tc disaggregate this latter figure into deductible and 
copayment amounts. 

Because of these problems, most medical demand studies employ some 
variant of the following components: price per day (total bill divided by 
number of days), or percent of bill paid by insurance (amount of bill paid 
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by insurance divided by total bill). However, if price variables are 
specified in this form, it is inipossible to discern the separate effects 
of copayments , limits, and deductibles on behavior. Furthermore, these 
representations of price imply that average, as opposed to marginal, prices 
determine demand. 

It is difficult to estimate the degree of the inaccuracy introduced 
in the behavioral demand functions by employing average as opposed to 
marginal price measures. However, since: a) most hospital insurance plans 
do not have deductible features; b) typical consumers do not generally possess 
sufficient information about the health sector to make marginal calculations; 
and c) treatments themselves are often "lumpy" and not easily amenable to 
fragmentation ivico marginal components, it is quite possible that the price 
variables specified above may provide reasonably accurate representations 
of the price act lally faced by consumers. 

Supply : Supply constraints, such as the number, availability, and 
concentration of doctors and hospital beds, operate on the individual's 
demand and utilization by influencing both a person's perception of his 
actual needs and his ability to <illeviate these needs through the availability 
of ,7iedical services. Thus, individuals living in rural areas may appear 
to have no need due to tlie lack of trained medical practitioners in these 
areas. Of coaise there is no reason why this should be a rural phenomenon 
since the availability of doctors in adjacent urban areas such as Harlem 
and Central Park West differs drastically. Since the physician is often 
considered the d_e fj}_f^to demander of medical services, tlie inability of a 
person to see a d oc tor may effectively cut off his d emand and u t i 1 i z 1 1 i on o f 
all other medical services. In addition, even if a trained modical practitioner 
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diagnoses an individual's actual needs, the person may be unable to get 
his needs treated for some tine due to the lack of or overcrov^ded conditions 
in many hospitals (especially in operating rooms). From an operational 
point of view supply constraints are difficult to measure. Physician/ 
population ratios are not necessarily good indicators, due to wide variations 
in the area covered, or to racial and other socio-economic barriers to 
treatment . 
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CHAPTER IV 
THE NCHS DATA 

The Data 

The data employed in our estimation effort are derived from the' 1967 
Health Interview Survey of the National Center for Health Statistics. 
The survey is a multi-stage probability sample of the civilian, non- 
institutionalized population of the United States. Approximately 42,000 
households containing about 134,000 persons were sampled. The basic 
purpose of the sample is the determination of the incidence of morbidity 
in the U.S. population. 

The sample contains demographic, economic, and medical information 
on individuals within the family context.^ The demographic variables 
include the usual data on the age, race, sex, family size, residence, 
marital status, etc. of the individual. The economic information includes 
the Individual's education level, occupation, industry, class of work, 
education of the family head, family income, amount of hospital bills and 
alternative sources c: payment (welfare, insurance, self. Medicare, etc.) 
of these bills and the cost of all doctor visits made within two weeks of 
the survey interview. The medical information contains the number of aays 

1. Households are interviewed and each individual member of the 
iiousehoid is surveyed. It is thus easy to identify family membership 
and aggregate Individual records into family units. 
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in the hospital during the past year, tiie type of hospital, the number 

of out-of-hospi tal doctor visits in the past year, the type of doctor, the 

physical conditions of the individual data on home care tor those over 

33, data on the number and type of operations, and the number of work loss 

3 

and restricted activity days. 
Limitations 

Since the data source was primarily designed for the purpose of 
determining the incidence of morbidity in the U.S. population, several 
limitations are inherent in its use for demand analysis. First, the bai^ic 
medical service utilization data contain days in the hospital, number of 
doctor visits in the past year, and measures of home care tor those over 
35. There are no data on drugs, appliances, dentistry, diagnostic tests, 
or in--hospital doctor visits. Second, the insurance data (actually third 
party payment data) apply only to hospital bills. Furthermore, there are 
no data on the insurance status of nonusers of hospital services (about 88 
percent of the sample) and even for tlie users of hospital services, no 
data exist regarding the provider of insurance (i.e. employer or self) 
or the premiums, copayments , and deductibles. Third, no insurance data are 
available regarding out of hospital doctor visits; and cost data are available 
onlN' tor those doctor visits that took place within two weeks of the interview 
date. P^ourth, data on home care art available only for those over 55. 

2. Actually, the source of payment questions refer to the number of 
days in the hospital which differs from number of days in the hospital in 
the past year, to the extent that an individual had a hospital episode 
this year that extended back over the previous year. The two hospital 
utilization measures differ only marginally. The number of days in the 
hospital variable is used by us in our empirical estimates due to this 
correspondence willi the payment variables. 

3. See [211 ^ detailed statistical analysis of the underlying data. 



Fifth, the only resource variable provided is family income and this is 
coded into 11 categories. No data exist on the incomes or wage raters of 
individuals and no information is available concerning tire existence of 
paid sick leave. Sixth, no information on the supply of medical services 
and extremely limited information about the types of reimbursement system 
faced by suppliers is contained in the survey. This is a fairly serious 
res tri*^ t ion , since, as discussed above, the observed medical utilization 
responses are to some extent constrained by the availability of supply. 

In order that the reader not be given the incorrect impres.sion that 
the NCHS-HIS yields totally worthless data, it might be useful to recall 
the specific advantages of this data set: 1) the sample is by far the 
lari^est health survey undertaken on a recurrent basis; and 2) the survey 
generates perhaps the best morbidity statistics of any survey sample pre- 
viously employed to estimate the effects of economic, psychological, and 
demographic factors on the utilization of medical services. The principal 
advantage of these data, however, is that they were made available on a 
micro basis; that is, the data refer to individuals. Thus, they can be 
manipulated, aggregated, and analyzed in any manner which the user wishes. 

Our empirical estimation effort to which we now turn is largely depend 
on the preceding constraints in at least two ways. First , since adequate 
price data exist only for hospital services, we restricted our demand esti^ 
mates to liospital services. ^ Second, since adequate insurance data exist 

A. See [24] for an elaboration of this point. 

5. See [28] for a theoretical derivation of alternative model price 
measures . 
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only for the users of hospital services, we limited our estimation efforts 

6 

to only users of these services. 



6. As Holahan and Wilensky point out, any elasticity computed from an 
equation based on only the users of hospital service is not a true elasticity 
of expenditures (or utilization) with respect to price. If: 

elasticity of hospital utilization with respect to price 

elasticity of admissions with respect to price (admission 
elasticity) 

Cy^ = elasticity of hospital utilization per admission with respect 
prire (length of stay elasticity) 

Holahan and Wilensky [36, Appendix I] show that: 
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Thus, is the elasticity measure computed from data which contain only 
users of hospital services; whereby is the ''tru-" elasticity of expenditures 
with respect to coverage. 



CHAPTER V 
E>1PIRICAL RESULTS 

Statistical Methodology 

The prir^.ary statistical technique eTr.ployed in this study is known as 

:".ultii>lo classification analvsis (MCA). Except for certain conveniences 

relating to tiie form of inputs and outpu^.s, MCA is equivalent to conventional 

lL\:.st squares regression using qualitative (dunamv) independent variables. 

Matht'Pat ical 1 y , the t\>\^ techniques are identical.^ The underlying theore- 

2 

tical a:id statistical c ens i dt? rat i ons of MCA are discussed by Me li char and 

\ 

Suits . 

All of the irdependent variables used in this study are in the form of 
dur.nies. This is done for two reasons: first, the survey data of the NCHS 
v;ere generally given to us in dummy I arm. This was true even for family income 
vliicl; was coded into 11 categories; second, even ii the data were available 
in continuous form, it would be desirable to code them into dumriics to test 
for nonlinearity of effects, a possibility generally neglected in previous 
studies. Dummy variables allow freer functional forms than do conventional 
regression esti. nates based on continuous variables. 

Given the qualitative nature of the independent; variables, the MCA 
technique was chosen in preference to more conventional regression program.s 
primarily on the basis of convenience in input requirements and in the form 

n See [3]. 

2, See [23]. 

3. Sec [32]. 
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and content of output. An essential distinguishing feature of MCA is that 
the estimated intercept of the constant teri^i is equal to tho overall s.imple 
niean, witli the coelficients of the independent variables measuring net 
deviations from the mean. This feature permits the inelusion of all inde- 
pendent variables in a class, rather than the omission of one to prevent 
matrix singularity which is usually done in ordinary least squares analysis. 
"Tlie MCA coefficients are all expressed as adjustments to the grand mean, 

not deviations from the single class whicli must be excluded from each set 

4 , 5 

when dummy variables are used.*' 

To illustrate, suppose we wish to relate hospital utilization (D) to 
income status (Y^^ = income less than $3,000, = Income between $3,000 and 
S6,000, and = income greater than $6, COO) and race (W = white, N = non- 
\i?hite). Having run MCA across a cross-section of families, we obtain the resul 
D = 4.5 = 3.2 Y^ + 0.4 Y2 - 2.9 Y^ - 2.6 Nn.^ + 1.7 W. The equation indicates 
that the average number of days spent in the hospital by persons in the sample 
was 4.5. If no other information were known about an individual, he/she 
would be expected to spend 4.5 days in the hospital. Poor per sens, however, 
spend fewer days than others in tiie hospital (4.5 - 3.2 = 1.3 days, on average) 
even after correcting for their racial composition. Similar intc^rpre tat ions 
r.ay he given to the race coefficients; nonwhites havi* a lower than average 
period ol utilisation (4.5 - 2.6 = 1.9 days), whites iiave a higher lh*3n 
average utilization (4,5 + 1.7 = 6.2 days). 

4;^T3r7^'T7i': 

5. The constant term equals the sample mean in MCA due to a constraint 
[::rp.\sed ir- tlie computer program and because (^f a property of regressions, 
ilu' weighted sun of the coefficients of classes within a given predictor 
(such as levels of education) is constrained to equal zer^). i'urther, it can 
he shown that a regression plane passes through tlie point of means. [18, pp.9-] 
i.fnsidtr y = a -i- bx. Clearly by constraining b = 0, then y = a. The compu- 
tational technique required to satisfy Che constraint is given in (23]. 
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The estinating equations er.ploycJ in this study are of the forir.: 

Y = .1 - b v] ^1 ^ • - ^ '\n \ ^ ^^z] >M ^ ^ ^7.n ^^n' ^^^^^^^^ ^ ^'^"^ ^ ^^^^^ 

>ei^ o: du::.rvv varial^lt.^ terr^tj "predictors." In the above sample, incorr.e 

is vuu- prediv tL>r; race another. Kach predictor is comprised ot a nunber ^jf 

categories. Low (Y^) > raediun (Y^) , and high (Y^) are the three categories 

ot the incoT.e predictor; white and nonwhite are the two categories cf the 

ract' i^redictor. 

Ihe results ot" our MCA runs are presented in Appendix Tables I throu>;h 

I Included for each et]-;ation is the sanple nean> the simple unadjusted 

do\'iation from the mean in each category of each predictor^ the regression 

coft f icients (expressed as deviations from tlie overall mean and termed 

".id ladled cce f t ic ieiits" ) , the percc:-L distribution of cases by categories 

of predictors, and the Cvun'ficient of determinat ion (R^ , corrected for degrees 

of 1 r'^'odom) . Significance is determined by the F tests for sets of co- 

L'tij-ients. Predictors which were significant at the .05 level are noted 

with an asterisk. The F test of significance used was based on the criterion 

y-'i v^•:lotiu*r the ^ivon prt^^'-^tor explained a significant portion ^f the variance 

of dt^'pendi at variable, iioidir^g constant the other predictors. There 

is so:t:o question abiujl the validity of F tests wlien weighted survey data 

6 

.irv ustd, as was tlio c ase in <njr analysis. "\\lien using weighted data, the 

i nto ri^rc^ t a t i nn ot tiif V statistic becomes difficult ... the user... is 

warned liiat the assumption of independent random sampling, which underlies 

ttie I test, is being violated when the data are 'weiglited up.* Furthermore, 

if tiK weights themselves boar any relat ionsii ip to eitlu^r the dependent 

or predictor variables, this mav affect the value of the F statistic. There 

b, ihe NCHS is a self-weighted sample and weights should tlierefore 
be used in all regressions. 

ERLC 
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appears to be no easy general solution to this problem." We chose what we felt 
to be a conservative course of action. F tests are cor^puted without weights, 
which has the effect of lowering the F value. This has the effect of 
overstating the standard error of each predictor, so that we tend to 
understate significance. The choice was between this ar,d an overstatement 
of significance. For purposes of comparison both weighted and unweighted 
F tests were coTTjputed and differences were marginal. 

Re sults of Expenditure Regressions 

The regressions reported in the Appendix tables show the relation 

between total expenditures on hospital services, excluding in^hospital 

physician services (the dependent variable), economic influences (price and 

inco-Tie variables) and control factors (age, sex, education, family size, 

8 

marital status r?.nd location). The runs were limited to those reporting 
at least one day of hospital utilization. Separate regressions were run 
tor thf total population, adult males, adult females, and children. The 
results for eacli of these population groupings will be discussed in turn 
alter s*.-::ii.' genL-ral comments are presented. 

In general, the R" ' s are low, which is in consop.ance botli with (Hiier 
cro^^^--sef t ion analvses using l irge scale sample survt^'vs cUid aN'^ vith .'tiu r 
stiidios thL^ demand for he.iltli services. Survev data relied wide variations 
in individual behavior p.itterns caused by short-run fluctuations in economic 
or family statu:-. This tends to depress reported * s below those reported 
for m.ore aggregative regressions. 

8. The rationale for including these variables is contained in Chapttr 
IV. Initial regressions were run using hospital days as a dependent variable 
and a varietv of additional independent v.irianlos. A numhor of ih*:- variahi^-s 
were dropped because of insignificance due to -o 1 1 i near i t y . These Initial 
results are discussed at the end of this chapter. 
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One result of particular importance is the hi^h incidence of nonlinear 
effects indicated by the regressions. Nonlinearities are observed in the 
effects of fanily size, education, far.ily income, and prices. Previous 
analyses have generally neglected these nonlinearities or have attempted 
to capture them with fairly crude adjustment mechanisms , such as adding 
the square of price as a separate independent variable. Our results indicate 
that mi^re precise vari.-^bles are required to por..ray the situation with any 

riiLre is also evidence that, while there are similarities across popu- 

l.ition subgroups, tpc- eccnomic determinants of health care utilization differ 

vK ross Ics, fcnialcs, and children. Thus, coefficient patterns (although 

n.^t magnitudes) for education, n:3rital status, family size, and race art 

9 

si-:-, ilnr for the three p'Opulat ion .-iub groups. There are, hc^wever, signi- 
liCcMit differences in the impact of incor.c and price depending on whether 
males or females are the unit of analysis. Interactions of this sort should 
no reci^k;nized in an^' future work on the determinants of health service 
u t i 1 i za t i v^n . 

lA 1 ''oj;\i_1.2_t_i^';;\_ 

of tlio nine \-ariablc- included In this equation are insignificant, 
"^u r pt i s i V , i diicaLii^n is r.v^a significant at the ,03 level in contrast to 
results r imported in ot.jer lieal th utilization studies. 

The age variable is particularly well behaved and in consonance with 
a priori expectations. Bills for very young chi''dren (less than 1 year) 
are below the average for all age groups, but above the average for other age 

9. Education and marital status refer to the family head in the case 



ERIC 



52 



groups of children (i.e. 1-17 years). The very youngest children seem 
susceptible to the most urgent (and expensive) types of medical problems. 
Above the age of 1, bills decline successively until the age of 44; there- 
after, complications of old age rise and hospital bills increase accordingly. 
Persons aged 65 or older pay bills of approximately $628 (holding constant 
other factors), in contrast to an average annual bill of $376 for hospital 
users in the 25-44 age group. 

Both sex and marital status variables are significant, although the 
latter is barely so at the 0.05 level. Male hospital users report bills which 
average 15 percent above those reported by female users. This apparently 
stems from differences in average days spent in the hospital: males renorted 
an average of 20 days, while females reported 11 days. 

The income variable is significant. Results, however, are not entirely 
monotonic; that is, coefficient values and signs tend to jump around in a 
manner not consistent with a priori expectations. What does appear to hold 
true, however, is that those with family income less than $7000 spend about 
^25 less on average than those with larger family incomes, other influences 
held constant. Thus, there seems to be a kink around $7000. It would be 
interesting to enter this variable in continuous form, with a shift term 
indicating whether family income is above or below $7000, but the nature of 
the NCHS data precludes this. 

The price variable, percent of bill paid by self, is significant even 
at the 0.01 level, but the coefficients do not appear entirely reasonable. 
Those paying zero percent of their bills report only slightly higher than 
average expenditures. Perhaps this reflects pressures from those who actually 
do pay the bills, but the relatively small positive coefficient seems to be 
belief by recent Medicaid experience. Another peculiarity is the relatively 
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large coefficient (+ 302.40) for the category in which 76'-"99 percent of 

bill is paid by soli^. This may have something to do with deductibles and 
coinsurance features, but this is not entirely clear. Taking the midpoint 
cl this category (.875) and multiplying by the class mean (422 + 302 = $724) 
suggests that individuals in this class paid about $634 for the year. This 
seems rather high, implping a deductible of greater than $110. The one 
category which does seem correct is when 100 percent of the bill is paid by 
self. The result implies that, other influences constant, persons paying 
the full amount of their bill spend about $312, which is significantly 
b e 1 ow a ve r age . 

Adult Males 

The results of tliis equation are quite similar to those of the total 

population. The mean of $555 is higher than in the previous case, and this 

2 

has been discussed previously. The R (0.05) is relatively low, but signi- 
ficant even at the 0.01 level. 

OnLv tliree of the eight predictors are significant in tliis run. A 
notable difference from the run for the total population is the lack of 
significance of the income predictor in the run for adult males. The coe- 
fficient patterns, however, are similar to those in the previous run. 

Again the age predictor is highly significant and in consonance with 
a priori expectations. Older males (65 or older) stay in the hospital longer 
and consume more intensive care than do younger persons. Consequently their 
average bills are some $316 above those reported by male users in the 18-24 
year old class. 

Urban-rural location affects expenditures significantly. Male hospital 
users in urban areas spend over $18 above the average and males in farm arcns 



spend about $112 below average. Since a similar finding appeared for days 
of utilization, we hypothesize that this reflects the availability of supply. 
Tbiis conjecture is buttressed by the fact that similar results obtain even 
after correcting for the incidence of conditions. 

The price predictor show3 the same peculiarity as noted previously; 
the coefficient for zero percent paid by self is too low to accord with 
expectations; and that for the category 76-99 percent is too high. There 
is cbviously a consistent nonlinearity here which would be masked if the 
regression could be run in continuous form. However, in this case, the 
categoty includes only about 15 observations which is too few to allow 
confidence in this result. 

Adult Females 

Three of the eight variables included in this regression were not 
significant, even at the 0.05 level. Again- multicollinearity appears to 
be minimal but not entirely absent. 

The effoct of age on hospital bills for this group is a monotonic 
increasing sequence. Women 65 years of age or older reported bills which, 
when other influences are held constant, amount to approximately $300 more 
than bills reported by those in the 18-24 class. The expected value of bills 
for women in tlie upper group who use hospital services is $600.87. 

In this regression, as in many of the others reported previously, 
education is not significant. The problem can not be attributed to multi- 
collinearity (note that correcting for the influence of other variables does 
not change the unadjusted deviations significantly). Rather, the pattern 
of coefficients appears to be erratic. 

The coefficients of the family income variable suggest that medical 
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expenditures are "normal", in the sense of generally increasing as income 
rises. The coefficient for the 0-$4999 category is not to be trusted, since 
this class probably includes a number of persons whose incomes are temporarily 
depressed. Further, the category includes only 24 cases, too few to be 
considered statistically reliable- After the lowest income category, 
coefficients become generally less negative up to the $7000-9999 category 
which is positive and seemingly out of place. The sharp change in this 
coefficient before and after adjusting for other influences suggests inter- 
correl cil ion . Two likely reasons for explanation are the age and education 
predictors: very few older women (age 65 or above) reported family incomes 
between seven and ten thousand dollars, and a disproportionate number of 
tiieso responding "don't know" to the years of school completed are clustered 
in this income category. 

The price variable is significant at the 0.01 level but the pattern 
of the coefficients is puzzling. We expect, naturally, that the larger the 
perc^ent of the bill p.iid by self the lower would be the utilization, and 
consequently the lower the total bill. However, other influences, notably 
deductibles limits copayment features, could be operative here, adding 

noise to the basic data. One particularly troublesome category of this 
variable is the first. If zero percent of the bill is paid by self, we could 
clearly expect a higher than average utilization. This does not hold even 
for the unadjusted figures. Again, the coefficient for the category 76-99 
percent is peculiarly (but consistently) out of place. 
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Children 

rhorc* are reasons to hypothesizG that expenditures on medical services 
for children contain a large discretionary component. Given the plethora 
of childhood diseases and the fact that there is a great deal of uncertainty 
on tlie part of parents about their origin, nature, or severity, one would 
expect that the variance in service consumption for children would reflect 
largely price and family resource variances. Put another way, all (or most) 
children are susceptible to illness. Which of the children use how much of 
what kind of service should thus depend heavily on economic circumstances. 
This would suggest that we would find higher pri':e and income elasticities 
for children than for adults. We might also expect to explain a greater 
proportion of the variance in health service utilization by cltildren than by 
adul ts . 

These hypotheses seem correct as far as they go. However, our analysis 
is restricted to hospitalization, which is far from a discretionary item. 
Children who are sick enough to be in the hospital can hardly be called 
discretionary consumers. To this extent the variance in hospital utilization 
across ^iiildren could be a function more of aversion to risk (by parents 
or physicians) than of economic circumstances. Tlius , while we expect rela- 
tively h i r,h price and income elasticities for physician visits, we might 
(jxpcct relatively low pric^e and income elasticities for hospital days utilized, 
rhe empirical question to be answered is whether at the margin economic 
j.irlor^^ are iniporlant. 

Judv^ini; t rom Appendix Table IV, tlie answer is no. The family income 
variable is not significant, and while the price predictor is significant, 
llie coe if i c ients siiow no log^'^ally clear or consistent pattern. (Jnly at 
the extremes do the results conform with theory — those whose parents pay 
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zero percent of the bill have longer than average stays while those whose 
parents pay 100 percent, stay fewer days than average. Between the extreir.es 
little can be said, and this conforms with previous results. 

Only three of the eight predictors in this equation are significant. 
As expected, the very youngest children have the highest average length of 
stay, while 1-5 vear olds have below average stays. The average stay for 
6-17 year olds is nearly identifical to the average for all cliildren. The 
education ol the family head is significant in this equation, in contrast 
to most of our previous results. The coefficient patterns suggest that 
heads with higher education either prefer to take care of their children 
at home rather t'uan in a hospital, or else they consume more preventive care 
for thijir children than do those in the lovjer education categories. It is 
tempting to suggest that the presumed intercor relation between income and 
education led to the insignificance of the former predictor. Such, however, 
does not appear to be the case. The difference between the unadjusted and 
adjusted income coefficients is minimal, and since the difference reflects 
c<n*rection for other influences, it seems safe to conclude that the income 
l>redictor would not attain significance even if educr^tion were omitted from 
the regression. 

The is quite low but the F test of significance shows that all the 
variables, when taken together, are significant to the 0.01 level. 

It would be useful to review the results of another study employing 

the 1967 N'CilS-HIS data in which hospital utilization (days in the hospital) 

rather than hospital expenditures were employed as the dependent variable 

10 

in the behavioral equations. Several sets of equations were estimated 

JO. See [21]. For an elaborate discussion of alternative forms of 
hospital output measures, see [7]. 
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for adult males, adult females, and children. Demographic and economic 
variables comparable to those employed in our expenditure equations were used 
in the utilization equations. However, the utilization equations were mani- 
pulated in several additional ways. First, in each of the three population 
subgroups, equations were estimated for the total subgroup (users and nonusers 
of services), and for users of services. Second, a physical condition code 
variable (representing an aggregate of the International Classification of 
Disease Codes) was entered as an independent variable in several of the behavio 
response functions. Third, several variations of the payment variable were 
tried. Fourth, behavioral equations were estimated for two highly specialized 
types of hospital days: surgery days for men, and maternity days for women. 
A summary of the results obtained for each of the population subgroups follows. 

The statistical results from fitting five behavioral utilization 
equations to data for alternative subgroups of the adult male population 
were somewhat disappointing.^^ The "best" equation in terms of explanatory 

power accounted for about six percent of the variance in hospital utilization. 

2 

After excluding nonusers, the R dropped to .03. Eliminating "don't know" 

responses and predicting highly specialized types of days led to no -appreciable 

improvement in the results. Inclusion of the condition code variable in 

the behavioral response led to some improvement in the explanatory behavior 

of the equations. Actually, the physical condition code and payment 

variables provide substantially more explanatory power than do large sets 

of demographic and economic variables. 

Several behavioral results are discernible from utilization equations. 

11 , The five equations fitted for adult males included one for all adult 
males and four for only users of hospital services. Of these fouv equations, 
one contained surgery days as the dependent variable and the remaining three 
equations contained variations in the price and physical condition code inde- 
pendent variables with number of hospital days as the dependent variable. 
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First, the condition predictor was statistically significant in every 

instance ar 1 accounted for a significant amount of the explanatory power 

(relative to the other variables) in every equation it was used. The three 

paynient variables, amount paid per day by self, amount paid per day by others 

and interaction variables (amount paid by self per day by amount paid by 

others per day), ware statistically significant in three out of five cases 

and generally displayed the expected inverse relationship between quantity 

der.iand and price. The occupation and industry variables were statistically 

signiricint in almost all cases and, despite the wide variations in each of the 

industry and occupation categories, appeared to behave in a meaningful manner. 

The age predictor is statistically significant about half the time and generally 

irJicates after adjustnt^nt for the other independent variables that older nales 

have below average utilization. The race, education, and income predictors 

vere generally not statistically significant or representative of any overall 

.svstematic behavior. 

In comparing the empirical results from fitting three utilization equations 

12 

lo the IXUS data for adult females, two factors are quite apparent, >irst, 

2 

the explanatory power of the equations is extremely low (.02^R 4:.C9). This 
is even the case lor a fiighly specialized service such as maternity days 
(K" - .09). The second factor of interest is that although the estimated 
equations are far from exceptional from a predictive point of view, several 
interesting behavioral effects may have been uncovered. First, the statis- 
tical significance of the price variables and the inverse relationship between 
utilization and price in all equations would appear to indicate that price 
considerations are of importance to individual decision-making in the health 

12. Tile tiiree ecjuations fitted as the dependent variables for adult 
females, employed hospital days for ail adult females, hospital days for adult 
female users, and maternity days. 

O 
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area. The need predictor of nunber of doctor visits in the past year vas 
s t a t i s t i I y s i i t" i ^'an t in Ihc tw.i ( non-s per i al i ) liospital Jviy 
equations and appeared to indicate that physician services and hospital visits 
may be subst i tutab le over some ran^e and that the doctor is the de t^i^tj.^ 
demander of hospital services. The statistical significance of the age 
variable (another need factor) in both hospital day equations suggests the 
not too suprising result that hospital utilization is strongly dependent on 
age. The statistical significance uf the taste and preference indicators ol 
farniiy size, presence of children less than 12, and marital status in tiie 
two hospital day equations suggests existence of compl emen t ar i t i t^s of family 
health needs and the importance of free home care- in determining hospital health 
needs and the importance of free home care in deternining hospital utilization 
for adult females. The urban-rural indicator was anotlior taste and preference 
variable that was statistically significant tlie two times it was used, indicating 
either that individuals in urban areas have greater tastes and preferences 
for hospital services than those in rural areas or that the availability ol 
Hospital ^;ervicos is greater in urban tlian in rurcil arv'<is. Although the- 
supply indicator of state of residence was statistically s ign i f ic:.iiU two of 
tlie three tines it was used, the results were somewhat erratic and it is our 
feeling, that since intra-state distributions o+' medical facilities have 
large variances, the use of single supplv measure f<>r an entirt^ state is both 
(jues t i onab 1 e and i naccurate . 

i"-.vo "nasic beriaviorai equatiiMis arc estimated bv the MCA te 'hnic[ue in 
.>rder to measure the hospital utilization oliildren. The 1 i rs t iqualic^n 
i'^ based on data for all children, and the second equation is esti-iated only 
ior users of hospital services. The statistiral results lor the expiation 
based on all children are superior to those for the users-only equation 
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with regard to explanatory power (R*" = .13 versus R = .03). The number 
of ohiliiren, nuir.her ol doctor visits, amount paid by self per day and amount 
paid by others per day variables were statistically significant in the total 
children equation and race, nunl^er of doctor visits; and payment interaction 
variables were statistically significant in the users-only ev^uation. 

Several interesting statistical relationships were observed. First, 
tiie inverse relationship between the price variables and utilization was 
strongly evident in both utilization equations. In addition, the coefficients 
of these predictors were statistically significant in both behavioral equations. 
Socond, the number of doctor visits predictor was statistically significant 
and behaved in the same way in both equations. Third, the race predictor 
behaved analogously in both equations and sho^^'ed that non--white children on 
the average spend more time in the hospital than white cliildren. Thus, despite 
the ratlier poor statistical fit, need components such as race and number of 
doctor visits and price components defined in terms of alternative sources of 
hill paid per dav appeared to be of significance in expl ai ning <he hospital 
behavior of children. 
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CH.U'TER VI 
CONCLUSIONS 

Perhaps our basic conclusion is that the analysis of a new niedical 
data base, the 1967 NCHS-HIS, yields results that are consonant with previous 
studies. There are, however, at least two aspects of our results that should 
be reiterated: a) the apparent existence of a large randoiD cornponent in the 
demand for medical services; and b) the presence of non-linearities in the 
estimated demand relationships. 

The poor explanatory power (the independent variables in almost all 
cases accounted for less than 10 percent of the variation in hospital expend- 
iture-) of our estimated equations indicates that we have been unable to 
account for a large part of the variation in individual hospital expenditure 
decisions. This inability to explain the demand for services is, as discussed 
abtwe, an inherent aspect of almost all health services demand studies. There 
are several plausible reasons for these somewhat disappointing results. 
These include data linitations, lack of a priori knowledge of the underlying 
behavioral relationships, and the presence of stochastic elements in the 
deiTiUnd for medical services. 

These first two exigencies--data limitations, and the lack of theoretical 
knowledge about the underlying behavioral relationships — have been discussed 
above. The narrow design objectives of most medical surveys have in many 
cases precluded the collection of data on many of the relevant, economic 
(both inco:r.e and price) variables. This, in addition to the relati\ely new 
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and largely undeveloped state of the theory of health economics, could to 
sotk^ extent, be responsible Tor the iriediocre rc:uilts obtained in riost health 
denand studies. 

Another explanation is tlie possible presence of ^ large random elonent 
in the demand for medical services. If most illnesses and diseases are 
occurrences from an individual's point of viev and if, in general, treatment 
is obtained for a recognized illness regardless of cost, then one could not 
expect to explain medical service utilization on the basis of the usual eco- 
r.oraic and demographic variables. To the extent that manv illnesses (espe- 
cially ticu to illnesses) are random events (injuries, contagii>u^^ r^isoases, eic.) 
and to the extent that medical care is available regardless of individual 
ability to pay (Medicare, nmnicipal hospil '^s, neighborhood liealtli cent<.rs, 
Medicaid, etc.), it siiould not be surprising that health demand studies have 
been unable to empirically substantiate regular behavior patterns. 

A second and related finding in this study is the e:;i:jtence ol non- 
linearities ir: i-he estimatGQ demand relationships. Tlie general erratic 
behavior of the various income and price categories (as veil as other variables 
indicat< s that the tegular relationship found by using continuous vari<ihles 
and standard multiple regression analysis (MRA) met!io<ls may lead to in.iccurate 
estim.ates of actual r^uiiavior. In addition, the non-linearities in the i^rice 
and income variables in this st-dy suggest th.<it the usual e]a:Uicity estimates 
obtained (bv using continuous ^^ariables and MRi\ teciiniques) in other studies 
siiould be interpreted with, great caution. Tliis is especial Iv true whc^n these 
estimated price and income elasticities are emploven in simulation riK^dels 
to obtain the cost and distributional impacts of alternative national healtli 
insurance plans. T]m.> results of this studv suggest tliat IMe regular heljavior 
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patterns indicated bv these usual price and inron^e elasticity meabures are 
so;-.jc"wh.il crude ap: ■ voM ruil i t^ns to tiie '<ulual' und*.- r ly iH)^ hciiavior. 

It is apparent * rori this .is well as ::uist otiur s tudi es in the lu^alth 
area tiiat much work remains to he done in the deter« i nation of individual 
(or tamilv) behavior. iliis work include'^ th*^ ^^^^'^ i'?p!T.ent and implementation 
of new econometric and statistical techniques that can readily be employed 
to analyze nedical economics data with its attendant peculiarities. Further- 
more, the developncnt by nul t i-d isc ipl inary groups of better and perhaps 
more complex survey instruments may result in more reliable and consistent 
data bases. Perhaps of greater importance is the development and analysis 
of new sources of data. Indeed, given the relatively poor results obtained 
in most healtri studies employini; several different data bases, experimentation 

actual population subgroups may be one of the few techniques available 
lo measure the "true" behavioral responses.''" 

The importance of developing techniques for and analyzing health 
ti^i-noraic datd bases cannot be o\ eremphas ized . In addition to shedding 
Svir.o Ii^;ht on h^h.ivior m tne health utilization area in general, the 
exploration ot sucii data may provide an important first step in the development 
of a systematic .iud em.pirically verifiable theory of iiealtli economics. 
11 1 c d c V 0 1 • > pme n t o 1 s \; h <i t e o r v with cone or^m i t an t behavior a 1 po stulates 
c-)uld h* cin invaluabK' P'jlicy tool in evaluating', our entire health system. 



1. Ihc Office o\ l-conomic i)pportijn i tv is onrrtMitlv planning to run sucii 
an experiment . 
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TABLE I 



Dependent Variable: Total Hospital Bill 
Group: Total Population 



Mean = 

N 
F 



421.78 
0.09 

10073 
24.97* 



Variable 



Unadjusted 
Deviation 



Adj us ted 
Coefficient 



Percentage 
of Cases 



AGE* 



<1 
1-5 
6-17 
18-24 
25-44 
45-64 
65+ 



-123.00 
-186.81 
-158.5?, 
-123.87 
-24.64 
174.31 
233.37 



- 61.19 
-160.88 
-139.39 
-108.01 
-26.05 
141.73 
206.20 



1.5 
7.2 
12.4 
15.9 
30.5 
22.8 
9.8 



RACE* 



White 
Nonwhite 



2.86 
-33.53 



a 
a 



92.5 
7.5 



SEX* 



Male 
Female 



38.33 
-21.58 



38.46 
-22.42 



36.7 
63.3 



FAMILY SIZE 



1 
2 
3 

4,5 
6-8 
8+ 



126.05 
137.40 
-6.60 
-51.44 
-74.16 
-76.65 



-31.99 
9.76 

13.06 
1.30 

-8.00 
6.63 



6.4 
19.5 
18.9 
34.7 
17.0 

3.5 



MARITAL STATUS* 



Married 
Never Married 
Widowed, div. or sep. 
^ 17 ytars 

EDUCATION OF INDIVIDUAL 

6-8 
9-11 

High School Graduate 
13-15 years 
O College t,.-aduate 

ERIC 17 -1- years 



29.35 
10. n 
151.80 
-168.46 



74.43 
-21.61 
-55.44 
-19.26 
-0.87 
71.54 
175.50 



-0.02 
64.05 
40.43 
-40.12 



16.77 
5.49 

-9.77 
-14.20 
-15.58 

48.72 

98.82 



64.6 
6.7 
8.9 

19.8 



22.7 
21.6 
36.3 
10.2 
5.7 
2.7 
0.7 
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Table I, continued 



Variable 



Unadjusted 
Deviation 



Adjusted 
Coefficient 



Percentage 
of Cases 



URB.\N-RURAL* 



Urban 

Rural Farm 
Rural Nonfarm 



26.92 
-89.19 
-55.30 



18.36 
-111.64 
-54.55 



70.0 
5.6 
24.4 



FAMILY INCOME * 



< 500 
$500-999 
1000-1999 
2000-2999 
3000-3999 
4000-4999 
5000-6999 
7000-9999 
$10,000-14,999 
$15,000+ 
DK 



156.93 
49.37 
57.19 
61.91 
-5.06 
-42.32 
-44.82 
-21.99 
14.72 
108.72 
81.30 



106.08 
-14.41 
-10.22 
28.28 
-3.32 
-7.!:.5 
-12.42 
4.16 
11.81 
92.11 
55.01 



0.5 
1.2 
4.7 
5.8 
7.5 
9.4 
20.9 
24.5 
16.0 
6.9 
2.5 



PERCENT OF BILL PAID BY SELF 

0% 2.31 

1-10% 105.05 

11-25% 41.17 

26-50% - 5.30 

51-75% 26,75 

76-99% 302.26 

100% 136.77 



3.06 
92.18 
24.60 
-11.28 
4.41 
302.40 
-109.52 



35.1 
13.0 
16.3 
11.6 
4.6 
1.2 
18.2 
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TABLE 2 



Dependent Variable: Total Hospital Bill 
Group: Adult Females 

Mean - 425.27 

r2 - 0.08 

N - 5420 

F - 13.2* 



Variable 



Unadjusted 
Deviation 



Adjusted 
Coefficient 



Percentage 
of Cases 



AGE* 



18-24 
25-44 
45-64 
65+ 



-145.58 
-45.69 
148.54 
198.84 



-124.34 
-37.74 
121.22 
175.60 



24.1 
42.5 
23.6 
9.7 



RACE 



White 
Nonwhite 



3.32 
-36.95 



-0.14 
0.86 



91.8 
8.2 



FAMILY SIZE 



1 
2 
3 

4-5 
6-8 
8+ 



141.25 
93.18 
-25.27 
-41.62 
-58.65 
-85.41 



-6.09 
4.48 
16.12 
3.55 
-26.30 
-38.75 



7.2 
21.3 
21.2 
32.9 
14.5 

2.9 



MARITAL STATUS* 



Married -22.36 
Never Married 32.35 
Widowed, divorced or sap. 135.84 



EDUCATION OF INDIVIDUAL 

0-8 years 
9 -11 years 
High School Graduate 
13-15 years 
College Graduate 
17 + years 

DK 



86.70 
-2tj.93 
-33.17 
5.09 
-23.85 
120.50 
214.49 



-10.22 
73.96 
35.17 



35.94 
1.50 
-10.79 

-5.36 
-51.57 

35.70 
100.37 



82.3 
5.4 
12.3 



20.4 
21.2 
41.5 
9.5 
5.5 
1.4 
0.5 



URBAI^-RUR.\L* 
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Urban 

Rural Farm 
Raral Nonfarm 



28.89 
-109.35 
-61.54 



25.49 
-103.95 
-50.55 



70.0 
5.2 
24.8 
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Table 2, continued 



Unad jus ted Adjusted Percentage 
Deviation Coefficient of Cases 



FAMILY INCOME 



c $500 


138.02 


219.43 


0.8 


$501-999 


34.69 


78.92 


1.4 


$1000-1999 


-33.81 


-3.74 


6.5 


$2000-2999 


108.98 


94.16 


6.4 


$3000-3999 


46.90 


68.45 


8.6 


$4000-4999 


-77.12 


-37.27 


9.2 


$5000-6999 


-55.80 


-40.44 


17.8 


$7000-9999 


-51.20 


-4f5.53 


22.4 


$10,000-14,999 


44.14 


20.20 


16.6 


$15,0004- 


126.98 


88.28 


7. 5 


DK 


46.19 


43.39 


2.8 



PERCENT OF BILL PAID BY SELF 



0% -10.99 0.29 39.9 

1-10% 134.37 125.97 14.3 

11-25% 56.83 48.32 _ 18.3 

26-50% -42.60 -52.88 10.2 

51-75% -76.34 -92.48 4.1 

76-99% 237.94 170.82 0.6 

100% -152,30 -162.99 12.6 
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TABLE 3 



Dopendent Variable: Total Hospital Bill 



ciroup : 


Adult : 


Mean = 


555.28 


= 


0.05 


N 


2A95 


F 


3.9* 



Variable 



Unad jus ted 
Deviation 



Adjusted 
Coefficient 



Percentage 
of Cases 



AGE* 



18-24 
25-44 
45-64 
65-t 



•176.14 
•105.01 
69.02 
135.94 



-178.73 
-110.44 
69.27 
137.33 



11.6 
30.2 
40.1 
18.0 



RACE 



UTiite 
Nonwhite 



2.17 
-36.23 



a 
a 



94.4 
5.6 



F.XMILY SIZE 



1 

2 
3 

4,5 
6-8 
8 + 



-32.00 
69.91 
-13.38 
-30.51 
-72.41 
40.89 



-82.00 
12.44 

- 1.42 
19.33 
5.56 

115.52 



9.8 
30.9 
18.7 
27.6 
11.2 

1.7 



>URIT.VL STATUS 



Married 8.31 

Never Married -100.40 

Wid., Divorced, or Sep. 59.35 

EDUCATION OF INDIVIDUAL 



-15.32 
43.37 
51.21 



79.3 
11.8 
8.9 



0-8 years 
y-11 years 

High School Graduate 
13-15 years 

College graduate 

17 + years 
DK 



URBAN'-RUIUL* 




Urban 

Rural Farm 
Rural Nonfarra 



28.21 
-26.30 
-36.58 
-69.34 
119.46 
161.14 
154.36 



33.22 
-120.42 
-62.81 



-11.84 
0.10 

-2.78 
-36.21 

93.83 
134.80 

92.67 



32.50 
■141.81 
-65.91 



32.1 
19.0 
27.3 
11.5 
5.3 
3.7 
1.1 



69.6 
7.0 
23.4 
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Tab le 3 , con t inued 



Variable 



Unadjusted 
Doviation 



Adjusted 
Coefficient 



Percentage 
of Cases 



F.\MiLY INCOm* 



<$ 500 


156.71. 


48.74 


0.4 


$500-000 


27.59 


-66.14 


1.5 


$1000-1999 


45.72 


-36.32 


5.0 


$2000-2999 


18.70 


-14.89 


6.4 


$3000-3999 


-42.21 


-41.77 


7.7 


$4000-4999 


-31.34 


-3.89 


9.6 


$5000-6999 


-37.55 


-13.23 


21.3 


$7000-9999 


-0.84 


14.97 


23.4 


$10,000-14,999 


3.64 


-6.32 


15.3 


$15,000+ 


114.57 


92.24 


6.8 


DK 


78.39 


52.61 


2.6 


;XT OF KILL PAID BY SELF* 








o:; 


6.92 


-3.81 


30.5 


l-IOZ 


131.36 


110.75 


12.3 


U-25% 


29.84 


6.12 


15.4 


26-50% 


-2.22 


-1.43 


13.0 


51-75% 


4.82 


46.11 


5.9 


76-99% 


316.28 


328.31 


1.6 


100% 


-141.74 


-98.78 


21.4 
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T;\BLE 4 

Dependent Variable: Total Hospital Bill 

Group: Children 

Mean = 255.97 

r2 = 0.02 

N = 2158 

F = 2.3* 



Variable 



Unadjusted 
Deviation 



Adjusted 
Coefficient 



Percentage 
of Cases 



ACE* 



< 1 
1-5 
b-17 



42.82 
-21.00 
7.30 



70.54 
-15.62 
0.25 



7.0 
34.4 
8.6 



RACE 



Wliito 
Nonwhi te 



-1.87 
21.70 



-1.31 
13.37 



92.0 
8.0 



SEX 



Male 
Female 



FAMILY SIZE 



-0.45 
0.63 



-0.91 
1.49 



55.4 
44.6 



1 
2 

3 

4,5 
6-8 
8+ 



-243.58 
140.87 
11.31 
-14.29 
7.98 
20.35 



-136.31 
168.57 
24.04 
-12.41 
2.33 
1.93 



0.1 
1.3 
13.5 
48.1 
30.0 
7.0 



EDL'CATION OF HE/\D* 



0-8 years 
9-11 years 

High School Graduate 
13-15 years 
College graduate 
17 + years 
DK 



3.5b 
34.9 3 
-14.97 
-22.95 
-37.55 
0.94 
45.08 



18. 14 
14.96 
■15.35 
-26.96 
-70.91 
-30.52 
46.15 



17.6 
!:>.& 
33.8 
10.7 
6.5 
5.0 
0. / 



URBAI.'-RUR.VL 



Urban 

Rural Farm 
Rural Nonfarm 



ERIC 



12.20 
-54.42 
-24.01 



11.18 
-42.22 
-24.22 



70.4 
4.8 
24.8 
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Table 4, continued 



Unadjusted Ad jus ted Percentage 
Devi at! on Coefficient of Cases 



F/\MILY INCOME 



< $500 


-124.08 


-146.73 


0.3 




-1 s Q4 




0 5 


•s "! 000- 1 QQQ 






1 Q 


^OOO-'^QQQ 




26 OQ 




j\J\J\j jyyj 


-2R QO 


- '^0 fiS 


5 9 


'^^f)nO-AQQQ 


- 1'? OQ 




Q 2 


o ^ L; U U D 7 ^ 7 






2'^ 


^ / UUU ""y 7 




-1 2 


2Q Q 


'^lO, 000-1^,99^ 


11.54 


16.85 


17.3 


:U 3,000+ 


47.29 


65.90 


6.7 




33.72 


32.57 


1.6 


rr:R^:;::vr .n- bill paid i^v si.l]''^ 










15 . 54 


13.89 


41.5 


1-10": 


-9 .48 


-1.59 


13.2 


11--23 


24.68 


35.98 


16. 1 


2b-50.', 


17.47 


22.91 


9.7 


31-73: 


- 60.72 


-66.89 


2.1 


7h-99 ■ 


313.64 


326.82 


0.8 


100 .. 


-72.52 


-88.94 


16.6 




NOTES TO .\PPENDIX 

All equations fitted to weighted data. 
N = unweighted number of observations 

Unadjusted Deviation - deviation of class mean from the overall mean. 

Adjusted Coefficient - deviation of class mean from the overall mean 

after adjustment for the effect of all other 
predictors . 

* » statistically significant at the 0.05 level. 
Expenditure Data is biased downward due to underreporting, 
a = computer precision error. 
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